Noncovalent interactions: defining cooperativity. Ligand binding aided by reduced dynamic behavior of receptors. Binding of bacterial cell wall analogues to ristocetin A.
Changes in the relative populations of the monomer and asymmetric dimer forms of ristocetin A, upon binding of two molecules of ligand, suggest that ligand binding is negatively cooperative with respect to dimerization. However, strong hydrogen bonds formed in the binding sites of the ligands are reinforced in the dimer relative to the monomer, and the barrier to dissociation of the dimer is increased upon binding of the ligands. It is concluded that the interactions which are common in the binding of both ligands are made with positive cooperativity with respect to those involved in dimerization. The conclusions are relevant to the binding of ligands to proteins, where ligand binding energy can be derived from stabilization of the protein in its ligand-bound form.